Recent reports have implicated a role for glycophospholipids in insulin signal transduction in a range of cell types [ 1, 2] . In
give 50"h inhibition of binding ( lC5,,) was derived from these graphs. The values for ram proacrosin were as follows: unlabelled fucoidan ( 19.1 nM), dextran sulphate SO0 000 M, (3 1.6 nM), dextran sulphate 5000 M, (251 nM), polyvinylsulphate (326 nM), xylan (299 p~) and mannan ( 1000 p~) . The following solutions were tested. but did not reach 50%) inhibition at the concentrations given: dextran 506 000 M, ( 160 p~) , Comparable results were obtained using boar proacrosin. Fig. 1 shows the data for four blocking agents binding to ram proacrosin. The significance of molecular mass is demonstrated by the more potent effect of 500 000 M, over 5000 M , dextran sulphate. The importance of sulphation is shown by the lack of inhibition with dextran ( M , 506 000), versus dextran sulphate. However, absence of an inhibitory effect with chondroitin sulphates A and C (M, 40 000) demonstrates that the stereochemical arrangement of sulphate groups o n the polysaccharide structure must also be significant in order to block the fucoidan-binding sites on proacrosin.
As proacrosin is a serine proteinase, other members of this family (chymotrypsinogen. trypsinogen, thrombin. clastase. plasminogen, pepsin. Streptotnvces griserrs protease) have been screened for fucoidan binding activity. Only chymotrypsinogen and trypsinogen retained significant amounts o f the probe with K , values of 1.4 x lo-" M and 3.0 x l o -' M respectively [ S ] . The affinity o f fucoidan for proacrosin was K , 4.9 x 10Vx M. This unusual property of carbohydrate-binding activity suggests a second function for these three proteinases. This activity was not blocked by proteinase inhibitors, indicating that the fucoidan-binding site is different from the substrate-binding site. However, the tcrtiary structure of the molecule is important, as reduction with 2-mercaptoethanol caused a SOYo decrease in binding o f the polysaccharide probe.
These fucoidan-binding properties o f proacrosin arc comparable with those reported for bindin. the sca urchin sperm adhesion molecule [6] . Using group-specific chemical modification of basic amino acids, DeAngelis & Glabc 161 showed that arginine, lysine and histidine residues were important in fucoidan binding. To determine the location o f basic residues in chymotrypsinogen, trypsinogen and proacrosin, X-ray crystallographic data was used to construct three-dimensional molecular models using Evans and Suthcrland computer programs. As there is -40'% linear sequence similarity between boar proacrosin and trypsinogen, a three-dimensional model o f proacrosin was predicted based on comparisons with similar regions o f trypsinogen. The models show that in each o f the three proteins basic residues arc located o n the surface and not on internal /?-sheets. In proacrosin there are many surface arginine residues which could provide fucoidan-binding sites.
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Jones. R.. Brown However, a different situation is found in the guinea-pig. In this species acrosome-reacted, rather than acrosome-intact, spermatozoa bind t o the zona iti vitro 151 suggesting that receptor molecules must be located within the acrosomal matrix or bound to acrosomal membranes. The aim o f the present study was to identify these receptors using fucoidan as a probe. Fucoidan (a sulphated polysaccharide from Fireits vesicirlosis) is a potent inhibitor of fertilization in a wide variety of species and has been shown t o mimic binding of zona glycoproteins to spermatozoa [6, 7] . Guinea-pig spermatozoa were washed once with 10 vol. of phosphate-buffered saline (PBS) and proteins extracted at pH 3 as described 171 or solubilized with 1% (v/v) Triton X-lOO/lo/o (w/v) sodium deoxycholate/l mM-p-aminobenzamidine/lO pg of aprotinin/ml/ 1 0 p g of leupeptin/ml Vol. 18 [8] . Proteins were separated by non-reducing SDS/PAGE, blotted on to nitrocellulose membranes and probed for 1 h at 23°C with 1251-labelled fucoidan previously conjugated with fluoresceinamine ( '251-fl-Fuc; [9] ). In some experiments, blots were blocked with various monosaccharides and polysaccharides for 1 h before addition of the labelled probe. Binding was detected by autoradiography. Whole spermatozoa were stained in suspension with fl-Fuc and viewed by epifluorescence microscopy. Cells were permeabilized by rapid cooling to 4°C (cold shock) in the presence of 1 mM-p-aminobenzamidine.
Results showed that '251-fl-Fuc bound to three proteins in detergent extracts with molecular masses of 95 kDa, 60 kDa and 48 kDa (Fig. l a , upper panel) and to four proteins in pH 3 extracts of 34 kDa, 30 kDa, 20 kDa and 18 kDa (Fig.   a b c d e f g h Fluorescence microscopy revealed that fl-Fuc bound to the acrosomal domain of permeabilized spermatozoa, but not to intact cells indicating that receptors are intra-acrosomal (Fig.  1, i-j) . Incubation of blots with unlabelled fucoidan (50 p~) or galactan (50 p~) or dextran sulphate 500 kDa (20 p~) completely blocked uptake of the probe, but mannan (7 14 p~) or chondroitin sulphates A or C (625 p~) or dextran 506 kDa (20 p~) did not inhibit binding of '2sI-fl-Fuc to any of the aforementioned proteins (Fig. 1 ) . Similarly, mono-
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Lonclude that: ( a ) receptors for fl-Fuc (and by implicazona glycoproteins) are located within the acrosome of guinea-pig spermatozoa and are not exposed until after the acrosome reaction (this concurs with the findings of Huang ei al. [5] ); ( b ) as found in other species [8] proacrosin/acrosin are major receptors for fl-Fuc; ( c ) the mechanism of binding involves interaction between charged sulphate groups on the polysaccharide and basic residues on the proteins. However, it is not simply the presence or absence of sulphate groups that is important, but their configuration along the polysaccharide backbone that determines specificity of binding.
primary cultures of hepatocytes, Rermissive interactions have been reported between glucocorticoids and insulin, and it has been suggested that glucocorticoids may maintain components of the insulin transduction pathway [3] . In this communication we report the implications of the action of a synthetic glucocorticoid (dexamethasone) on putative glycophospholipids involved in insulin signal transduction. The effects of dexamethasone on the incorporation of several radioactively labelled sugars into glycophospholipids in primary cultured hepatocytes is presented.
Hepatocytes were isolated from fed, male rats ( 150-200 g) by collagenase perfusion and were resuspended in Waymouths MB72 1/ 1 medium. Cells were inoculated on to collagen-coated plastic culture plates and, after incubation at 37°C for 4 h, the medium was replaced with Waymouths medium supplemented with 0.2% (w/v) bovine serum albumin and 16 pM-sodium oleate. Cells were cultured in this serum-and hormone-free medium overnight before initiation of experiments by addition of radiolabelled substrates in the presence and absence of dexamethasone. After termina-
